Two additional peptides with inhibin-like activity have been isolated from human seminal plasma. One consists of 52 amino acids and the other, 92 amino acids. They are designated a-inhibin-52 and a-inhibin-92. Sequence analyses show that the NH2-terminal 31 amino acids of a-inhibin-52 are identical to the structure of the inhibin-like peptide previously reported , now designated a-inhibin-311, and the COOH-terminal 52 amino acids of a-inhibin-92 are identical to the structure of a-inhibin-52. The amino acid sequence of a-inhibin-92 is:
Bioassay data in mouse pituitaries in vitro show that a-inhibin-52 is 3.4 times more active and a-inhibin-92 is >40 times more active than a-inhibin-31 in suppressing follitropin-release. Radioimmunoassay data indicate that cY-inhibin-52 and ainhibin-92 have only 60% immunoreactivity.
Inhibins are gonadal peptides that inhibit the release of follitropin (FSH) from the anterior pituitary (1) . We recently reported the isolation and synthesis of an inhibin-like peptide (ILP) with 31 amino acid residues (2, 3) from human seminal plasma (hSP). We now have isolated two additional peptides with activity in suppressing FSH release in vitro. The primary structures of these two new peptides contain the amino acid sequence of ILP. Because ILP is the first peptide with inhibin activity, it is now designated a-inhibin-31 (a-IB-31). The two additional peptides, which contain 52 and 92 amino acids, are referred to herein as a-IB-52 and a-IB-92.
MATERIALS AND METHODS
Fresh semen was obtained from men undergoing routine fertility examination at the Department of Urology in this campus. Sperm and other cells were removed by centrifugation (5 min at 15,600 x g). The supernatant (hSP) was acidified to 0.1 M HCl by the addition of 6 M HCl and stored at -20°C.
Trypsin (L-1-tosylamido-2-phenylmethyl chloromethyl ketone-treated, 30A872) was obtained from Worthington, and carboxypeptidase Y was from Pierce.
Radioimmunoassay was performed with rabbit antiserum to a-IB-31. Amino acid analyses were performed in an automatic amino acid analyzer (model 119C, Beckman) as described (5 The dansyl-Edman method was used for manual sequence analysis as described (6 Disc electrophoresis in polyacrylamide slab gels was performed as described (10) . The gels were stained with Coomassie blue (R250). NaDodSO4 gel electrophoresis was carried out as described (11) . The inhibin activity was assayed by the in vitro mouse pituitary system (3, 12) .
RESULTS AND DISCUSSION
Frozen acidified hSP (7 ml) was thawed, and 50 ml of cold ethanol was added. After centrifugation, the precipitate was dissolved in 10 ml of 50% HOAc and applied to two separate exclusion chromatography experiments on Sephadex G-50.
Two immunoreactive fractions with Ve/Vo of 1.0 (designated EC-I) and 1.4 (designated EC-II) appeared (see Fig. 1 ). After lyophilization, yields of these fractions were 100 mg (EC-I) and 33 mg (EC-TI).
a-IB-52. Two milligrams of EC-IT were submitted to RP-HPLC, and one major IR-ILP peak was observed (Fig. 2) . When the material in this peak was isolated (0.2 mg) by lyAbbreviations: FSH, follitropin; ILP, inhibin-like peptide, now designated a-IB-31; RP-HPLC, reversed-phase high-performance liquid chromatography; hSP, human seminal plasma; IR, immunoreactive.
4041
The publication costs of this article were defrayed in part by page charge payment. This article must therefore be hereby marked "advertisement" in accordance with 18 U.S.C. §1734 solely to indicate this fact. Fractionation of the precipitate from hSP (3.5 ml) on Sephadex G-50 (fine) column in 0.01 M NH4OAc (pH 4.6). Flow rate was 30 ml/hr; 3-ml fractions were collected per tube; and void volume was 145 ml. a-IB-31 was formerly designated ILP.
35
40 Gly-Thr-Gln-Asn-Pro-Ser-Gln-Asp-Gln-Glyophilization, it behaved as a single component in RP-HPLC. NaDodSO4 gel and disc electrophoresis of the isolated material gave a single band. Histidine was found to be the sole NH2-terminal residue, and tyrosine was at the COOH terminus. Amino acid analysis after a 22-hr hydrolysis in constantboiling HCl gave (sequence values in parentheses): Asp5.9(6)-Thrj.l() S e r5.5(6) G u6.3(6) P ro2.1(2) G Y7.9(8) Alal.1() V a11.9(2)-Ilel.8(2)Tyr0.g(1)Phel.o(1)His6.8(7)Lys5.9(6)Arg2.7(3). Thus, the peptide consists of 52 amino-acid residues and is referred to herein as a-IB-52. From 10 ml of hSP, the average yield of a-IB-52 was 5 mg.
Tryptic digestion of a-IB-52 (30 nmol) was performed, and the digest was fractionated by RP-HPLC using a 2-propanol gradient of 7.5-25% in 0.1% CF3COOH over 60 min. Six tryptic peptides were obtained. Two of these tryptic peptides differed from those obtained from the tryptic digest of a-IB-31. They were isolated from the fractions eluted at 14 Asn-Ala-Leu-His-Lys-Thr-Thr-Lys-Ser-Gln-Arg-His-Leu-Gly-Gly-Ser-Gln-Gln-Leu-Leu-50 60
His-Asn-Lys-Gln-Glu-Gly-Arg-Asp-His-Asp-Lys-Ser-Lys-Gly-His-Phe-His-Arq-Val-Val-70 80
Ile-His-His-Lys-Gly-Gly-Lys-Ala-His-Arg-Gly-Thr-Gln-Asn-Pro-Ser-Gln-Asp-Gln-Glv (Table 1 ). The addition of 40 amino acids at the NH2 terminus of a-IB-52 greatly enhanced the inhibin activity.
The immunoreactivity of a-IB-52 and a-IB-92 is shown in Table 2 . a-IB-52 and a-IB-92 cross-react fully to an antiserum raised against a-IB-31. They displaced labeled a-[Tyr4]IB-31 with 60% of the potency of a-IB-31. If the antiserum to a-IB-31 had not recognized a-IB-52 or a-IB-92, it would have been difficult to discover these two inhibin peptides.
It is known that seminal fluids of various species contain inhibin-like activity in molecules with different sizes. Recently, Sheth and co-workers (4, 13) reported the isolation and complete amino acid sequence of hSP P inhibin. It consists of 94 amino acids with serine and isoleucine as NH2-and COOH-terminal residues, respectively. A inhibin has 5 cystine and 2 tryptophan residues. It is obvious that a-IB-52 and a-IB-92 are different from P inhibin. It is possible that these ILPs are derived from a larger inhibin-like protein or inactive precursor molecule.
Note Added in Proof. When this paper was in press, Lilja and Jeppson reported the amino acid sequence of a-IB-52 (14) . Total synthesis of a-IB-92 has been completed in our laboratory. The synthetic product is identical to the natural hormone. 
